Background: During the past 2 decades, there has been a rapid proliferation of "health examination center (HEC)" across China. The effects of their services on public's health have not been systemically investigated. This study aimed to assess the impact of periodic health examination (PHE) at HEC on surgical treatment for uterine fibroids in Beijing residents. Methods: We identified 224 patients with a primary diagnosis of uterine fibroids who had surgical treatment at four Level-1 general hospitals in Beijing, from June 1, 2009 to October 20, 2009. Controls were women who did not have surgery for uterine fibroids, matched (1:1 ratio) for age (within 2 years). A standard questionnaire was used to inquire about whether participants had PHE at HEC during the previous 2 years. Results: PHE at HEC within 2 years were associated with surgical treatment for uterine fibroids. Odds ratios was 4.05 (95% CI, 2.61-6.29 P < 0.001), after adjustment for marital status, whether have children, annual family income, health insurance, education level and self-rated uterine fibroids-related symptom severity. Conclusions: Our study showed PHE currently provided at HEC in China were associated with significantly increased use of surgical treatment for uterine fibroids in women. Further studies are needed to assess the effects of PHE on clinical as well as on broad societal outcomes in Chinese in contemporary medical settings.
Background
An annual periodic health examination (or preventive health examination, PHE) used to be a privilege for government workers in China. However, with China's transition to a market economy, the nation's health care has also transformed to a predominantly fee-for-service system [1, 2] . Since the 1980 s, particularly during the 1990 s, there has been a rapid proliferation of health examination centers (HEC) across China, especially in large cities. The majority of these centers, which presently total nearly 5000, are set up by public hospitals, while a growing number are created at private institutions [3] . More and more state-owned or private enterprises and government institutes are paying for annual PHE for their employees. Consumers usually refer themselves to these HEC without physician referral. The examination content varies from simple physical examination, chest X-ray, electrocardiogram, abdomen ultrasound and urine and blood tests to whole body CT or MRI imaging and a battery of hundreds of biochemical laboratory studies, with costs ranging from less than 100 RMB (≈$15) to more than 10,000 RMB(≈$1500). For female consumers, gynecological ultrasound examinations are generally included in the health examination program. To date, no governmental regulations or professional guidelines for HEC have been implemented in China, and the impact of their services on public health has not been systemically investigated.
Uterine fibroids are the most common type of tumor in the female reproductive system and leading cause of hysterectomy. A population-based study in the United States found a cumulative incidence of uterine fibroids of greater than 66% by ultrasound examination of women approaching age 50 years [4, 5] . A recent statistic from the Chinese Society of Health Management for nealy 500,000 adult Chinese women who had health examinations during the year of 2008 showed a prevalence of ultrasound diagnosed uterine fibroids of 14.7% (unpublished data). Uterine fibroids may cause considerable symptoms, including menorrhagia, dysmenorrheal and pelvic pain and pressure in some patients, necessitating surgical intervention [4, 5] . Treatment for uterine fibroids, however, is generally indicated only when symptoms are present that are severe enough to be unacceptable to the patient. There is no evidence that women with no symptoms or with mild symptoms benefit from intervention [6] . Significant differences of hysterectomy rates for uterine fibroids between countries [7] and among ethnic groups [8] have been reported in numerous studies, raising questions of overused or underused medical care from medical profession [7, 9, 10] and from the lay public [11] , implicating high subjectivity in decision making.
During the past decades, we observed a rapidly growing number of women who underwent hysterectomy for uterine fibroids in China. Economic development, easier access to health care, improved surgical skill of the gynecologists might all contribute to this but other socioeconomic factors, especially the marketization of China's healthcare system might also play important roles. We conducted this case-control study to assess the impact of PHE performed at HEC on surgical treatment of uterine fibroids in Beijing, China.
Methods

Selection of cases and controls
Hospitals in China are officially classified into 3 levels: level-1, level-2 and level-3. Level-1 and level-2 hospitals are further classified into first rank, second rank, and third rank, with level-1 first rank hospitals as the most selective and top-quality category. Currently, there are 48 level-1 and 74 level-2 hospitals in the urban area of Beijing. Because all level-3 and most of the level-2 hospitals have no gynecology and obstetrics inpatient departments, we randomly chose 2 first rank and 2 second rank general hospitals using a random number table, among the 48 level-1 hospitals, to select study subjects.
Consecutive patients admitted to these four hospitals with a primary diagnosis of uterine fibroids were identified through the hospital's computerized information system. Patients were eligible to be included if they fulfilled these criteria: 1) age 20-50 years; 2) resident of the urban area of Beijing; 3) no history of major chronic disease (cardiovascular, pulmonary or renal diseases, diabetes, uncontrolled hypertension, asthma, allergies, and neoplasm); and 4) undergoing surgical treatment, either hysterectomy or myomectomy, for uterine fibroids. Patients with corrected or added diagnosis after surgery were not excluded. From June 1, 2009 to October 20, 2009 , a total of 253 eligible patients were identified, and 29 (mean age, 44.6 years) declined to participate (22 due to not in Beijing, 7 due to other reasons), leaving 224 in the study group.
Controls were selected at random from women who were living in the same apartment building or neighborhood of the patients, without history of major chronic diseases, without previous hysterectomy, in the same age group (within 2 years), and matched 1:1 for each case. Because PHE is often organized by work unit (institute or enterprise) and because women at the same work unit often seek medical care from the same hospital, women from the same 'work unit' of the matched case were not eligible for selection as a control. (Figure 1 ).
All participants provided written informed consent and the study was approved by the Chinese PLA General Hospital Institutional Review Board.
Questionnaire survey
We used a standardized questionnaire to collect data from all cases and controls, including age, marital status, whether they had at least one child, employment status, family income, health insurance, education, whether they had been diagnosed with uterine fibroids, and, if so, the first year they were told the diagnosis, self-rated uterine fibroids related symptom severity, and whether they had PHE during the previous 2 years (Additional file 1). The questionnaire was completed mostly by participants at home, and in few cases, by telephone.
Health insurance was categorized into mainstream insurance (including urban employee basic health insurance scheme, Government Insurance Scheme and Labor Insurance Scheme) and other insurance (including other non-commercial or commercial insurance) [12] . Selfreported diagnosis of uterine fibroids included those made by a physician or by the HEC. Self-rated uterine fibroids related symptom severity was the mean score of uterine fibroids related symptoms the participants experienced during the 6 months prior to the date of surgical treatment for uterine fibroids; for controls, the surgical date of matching case was used at the index date. Symptoms of concern included menorrhagia, dysmenorrheal and pelvic pressure, each being scored on a scale of 0-5, with 0 being without symptom and 5 being very severe. These rating were condensed into 3 categories: mild (<2), moderate (2-4) and severe (>4). Because the etiology of uterine fibroids remains poorly understood and no risk factors have been firmly established, the questionnaire did not address possible risk factors, such as age at menarche, parity and first birth, years since last birth, and family history [13, 14] .
Definition of PHE
For this study, we defined PHE as self-referred or institute organized health examination at a HEC, whether located in Beijing or in any other place. To avoid bias, the examination did not necessary include gynecological or pelvic ultrasound examination since examinees with uterine fibroid related symptoms might be more likely to ask for gynecological and pelvic ultrasound examination. Examinations referred by a clinician after subjects had sought medical care were not considered to be PHE.
Statistical analysis
For sample size, assuming an odds ratio of 2.0 for surgical treatment for uterine fibroids associated with exposure to at least one health examination in the previous 2 years, 172 cases and 172 matched controls would detect a significant effect with 80% power at the 5% level with a two-sided test, determined by a standard methods for calculating sample size for matched casecontrol studies [15] . We therefore aimed for at least 220 cases and 220 controls as a fail-safe measure. Data were entered using Microsoft Excel. Statistical analyses were performed by using the Chinese High Intellectualized Statistical Software (CHISS, Yuanyitang Science & Technology, Beijing, China) and SAS, version 9.1 (SAS Institute Inc., Cary, NC). Results were presented as frequencies for categorical variables and mean ± standard deviation (SD) for continuous variables. Conditional logistic regression was used to calculate unadjusted and adjusted odds ratios (OR) and 95% confidence intervals (95% CI), with surgical treatment for uterine fibroids as the dependent variable, and PHE, level of education, family income, whether they had children, health insurance status, and self-rated uterine fibroids related symptom severity as independent variables. P-values of less than 0.05 were regarded as significant. Table 1 summarizes the characteristics of the 224 cases and 224 controls. There were no differences between cases and controls in terms of age, marital status, family income and level of education. Compared to cases, controls were more likely to have had no children, to be unemployed, and to have no health insurance. Twentytwo (9.8%) participants of the control group reported a previous diagnosis of uterine fibroids, with the majority of those (63.6%) being diagnosed 1 year before the index date. The mean self-rated uterine fibroids related symptom score in the case group was 1.8 ± 1.6, which was significantly higher than that in the control group (1.4 ± 1.2, p = 0.003), and more subjects in the case group reported moderate or severe uterine fibroids related symptom than those in the control group (39.3% vs 25%, χ 2 = 10.5, p = 0.001). However, about 60% of case subjects reported mild uterine fibroids related symptoms during the 6 months before their surgical treatment for uterine fibroids.
Results
Characteristics of cases and controls
Impact of PHE on surgical treatment of uterine fibroids
As shown in Table 1 within the 2 years prior to the date of their surgical treatment for uterine fibroids, 138 of the 224 (61.6%) case subjects had at least 1 health examination at HEC, while only 62 (27.7%) of their matched controls had this examination during the same periods, corresponding to an unadjusted, matched OR of 4.19 (95% CI, 2.84~6.19, p < 0.01). After adjusting for marital status, whether they had children, annual family income, health insurance, education level and self-rated uterine fibroids-related symptom severity, the multivariable OR for surgical treatment associated with health examination remained quantitatively and statistically significant at 4.05 (95% CI, 2.61-6.29 p < 0.001) ( Table 2) .
Effect of other social-economical and clinical factors
Multivariable regression showed that whether they had children (no children versus. at least one child, OR, 0.46, 95% CI, 0.80-0.27, p = 0.005) and health insurance status (no insurance vs. mainstream insurance, OR, 0.62, 95% CI, 0.40-0.96, p = 0.03) were associated with surgical treatment for uterine fibroids. The unadjusted OR associated with moderate and severe uterine fibroids-related symptom severity was 1.81 (moderate vs. mild, 95% CI, 1.16-2.83) and 2.51 (severe vs. mild, 95% CI, 1.26-4.98), respectively. However, after adjustment for other variables, the OR became 0.94 (95% CI, 0.40-2.20, p = 0.89) and 1.51(95% CI, 0.69-3.30, p = 0.30), respectively. We did not find a statistically significant association between marital status, family income, or education level and surgical treatment for uterine fibroids. (Table 2 )
Discussion
Since the conception of PHE-the medical evaluation of ostensibly healthy adults by physicians at regular intervals, great shifts have occurred both in the content of examination and in the legitimacy with which this examination has been viewed [16] . Several studies have shown that receipt of PHE is associated with increased use of evidence-based preventive care and cancer screening [17, 18] . PHE are also believed to strengthen physician-patient relationships [19] [20] [21] . However, concerns PHEs are an inefficient use of physicians' time and involve unnecessary laboratory testing have been raised by some observers in western countries where PHE has been a fundamental part of medical practice for decades [22, 23] .
In this case-control study of Beijing residents, we found that more than 60% of subjects who underwent surgical treatment for uterine fibroids, had at least 1 PHE at HEC during the 2 years prior to their surgery, which was much higher than that of their matched controls (27.7%), and multivariable analysis showed a statistically significant association between PHE and surgical treatment for uterine fibroids, even after adjustment for Table 2 Odds ratios for surgical treatment for uterine fibroids by annual health examination and other variables [24] . Powell et al. observed that, in the United States, underserved ethnic minority women had elevated rates of past hysterectomy for benign conditions that could not be accounted for by known risk factors, and concluded that disparity in the form of overuse in these disadvantaged groups might exist [8] . Geller and associates found that in hysterectomy decision-making, non-clinical factors played a smaller, secondary, although statistically significant role compared to that of clinical and patient factors [25] . However, non-clinical factors may play greater roles in contemporary China, where health literacy remains relatively low, with only 6.48% of residents having adequate health literacy [26] , and hospital and physician behavior is largely profit driven without a proper system to monitor and assess outcomes [1, 2, 27] . Furthermore, HECs in China, which are promoting their service vigorously and directly to the public, may tend to highlight the importance of "abnormal findings" in their clients.
An alternative explanation is that surgical treatment for uterine fibroids might be underused in those women who did not have health examinations.
Although the present study was not aimed to assess the appropriateness of surgery for uterine fibroids, we found that about 60% of women who had underwent surgical treatment reported mild uterine fibroids related symptom during the 6-month prior to their surgery, but there was no significant association between symptom severity and surgical treatment by multivariable regression. These findings suggested that overuse of surgical treatment in these patients was highly possible.
Previous studies of western populations reported that underserved subgroups might be at particular risk for elective hysterectomy, and women of lower education had higher rates of hysterectomy for benign conditions than women of higher education [8] . In the present study, however, we found no association between family income or education level and surgical treatment for uterine fibroids in Beijing residents. We were unable to explain the different results because other confounding factors, such as access to health care, were not addressed in this study. As expected, we found that women without children or without medical insurance were less likely to seek surgical treatment for uterine fibroids.
Several limitations of the present study should be mentioned. Ideally, a large-scale, randomized, prospective trial would provide more convincing evidence on the effects of PHE on population health, including their impact on healthcare utilization and demand. However, the trial would be costly and difficult or even impossible to perform. Data for this study were from survey that relied on self-report of key variables, which could not rule out reporting bias completely. For example, the controls, especially those without a diagnosis of uterine fibroids, would tend to under-report their symptoms compared to the cases, but this would attenuate the odds of surgical treatment associate with PHE. Another limitation of our study was that nonsurgical treatment for uterine fibroids, such as medical therapy and uterine fibroid embolization [6] , were not included. However, medical therapy for uterine fibroids, except herbal medicine recommended by traditional Chinese medicine practitioners, is seldom used in China, and uterine fibroid embolization is currently only performed by a few medical centers; therefore, we think this limitation would not considerably weaken the primary objective of this study.
Conclusions
In conclusion, our study showed that the PHE currently performed at HEC in China, were associated with significantly increased use of surgical treatment for uterine fibroids in women, providing further evidence that nonclinical factors may play important roles in women's decision to undergo hysterectomy for benign conditions, particularly in a fee-for-service healthcare system. Our findings also suggested that surgical treatment for uterine fibroids might be overused in those patients who had PHE within 2 years. Further studies are needed to assess the effects of PHE on clinical as well as on broad societal outcomes in Chinese in contemporary medical settings.
Additional material
Additional file 1: Uterine fibroids related symptoms questionnaire. This standardized questionnaire was used to collect data from all cases and controls, including age, marital status, whether they had at least one child, employment status, family income, health insurance, education, whether they had been diagnosed with uterine fibroids, and, if so, the first year they were told the diagnosis, self-rated uterine fibroids related symptom severity, and whether they had PHE during the previous 2 years.
Abbreviations PHE: periodic health examination; HEC: health examination center.
